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(54) TTTANIA TUBE OF HEXAGONAL CROSS SECTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a titania tube of hexagonal cross section and to provide a method for producing the titania tube. 

SOLUTION: This titania tube of hexagonal cross section is characterized in that the titania tube is a synthetic material synthesized by 
hydrolyzing titanium-containing calcium phosphate or hydrolyzing calcium phosphate in the presence of titanium, coating the surface of 
a hexagonal prismatic apatite with titania and then removing the apatite part. The method for producing the titania tube of the 
hexagonal cross section comprises the following steps of a step of hydrolyzing the titanium-containing calcium phosphate or 
hydrolyzing the calcium phosphate in the presence of the titanium and thereby synthesizing the titania-coated apatite in which the 
surface of the hexagonal prismatic apatite is coated with titania and a step of dipping the resultant titania-coated apatite in an acid 
solution and removing the apatite part. Thereby, the titania tube of the hexagonal cross section can efficiently be produced. The 
resultant titania tube of the hexagonal cross section provides eflFects on suitable utilizability thereof, etc., as a photocatalyst for 
adsorbing and decomposing toxic substances. 
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[Claim(s)] 

[Claim l] The hexagon-head cross- section titania tube characterized by being the 
compost which removed and compounded the apatite part after hydrolyzing titanium 
content calcium phosphate, or hydrolyzing calcium phosphate under titanium existence 
and coating the front face of a hexagonal prism-like apatite with a titania. 
[Claim 2] The hexagon-head cross-section titania tube according to claim 1 whose 
titania is anatase, a rutile and one sort chosen since amorphous, or its mixture, 
[Claim 3] The hexagon-head cross-section titania tube according to claim 1 whose 
apatite is one sort chosen from hydroxyapatite, a carbonic acid apatite, a fluorine 
apatite, and a chlorine apatite, or its mixtxire. 

[Claim 4] It is the approach of manufacturing a hexagon-head cross-section titania tube 
according to claim 1, The following process; The process which compounds the titania 
covering apatite which coated the front face of a hexagonal prism-like apatite with the 
titania by hydrolyzing titanium content calcium phosphate or hydrolyzing calcium 
phosphate under titanium existence, the process which is immersed in an acid solution 
in the obtained titania covering apatite, and removes an apatite part ■- since - the 
manufacture approach of the hexagon-head cross-section titania tube characterized by 
becoming. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hexagon-head cross-section titania 
tube useful although a titanium dioxide is fixed in more detail about a hexagon-head 
cross- section titania tube and its manufacture approach where sufficient sxirface area 
is secured, and its manufacture approach. Since the hexagon-head cross-section titania 
tube of this invention is a hexagonal prism-like, it is easy to carry out orientation, it 
has the advantage in which the path for matter transportation into a titania fixed 
object is securable etc., and it not only can use in various fields of environmental 
purification, such as water treatment, and deordorization, air pollution purification, 
but it can use it suitably as a column filler etc. 
[0002] 

[Description of the Prior Art] Since a titanium dioxide will produce the strong oxidation 
reduction force (photocatalysis) if light is irradiated, disassembly of the harmful matter 
underwater and in atmospheric air and the application to defanging are expected. 
Generally, although this titania was supplied with powder, it had the fault that 
handling was difficult, with powder. Then, although the attempt which fixes a titania 
with an organic substance binder and aims at improvement in handling also occurred, 
utilization was seldom made for the fall of the decomposition capacity according [ this 
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approach ] to immobilization, or degradation of an organic substance binder. Since it is 
the surface reaction of a titanium dioxide, in order to decompose the quality of a 
decomposition object efficiently; the fixed approach of a photocatalysis which designed 
the surface area of a titania greatly is desirable. For that purpose, it is important to 
develop and offer the new titania product which can design the surface area of a titania 
greatly. 
[0003] 

[Problem(s) to be Solved by the Invention] In such a situation, this invention persons 
came to complete a header and this invention for the ability of the desired end to be 
attained by removing an apatite part, after coating the front face of a hexagonal 
prism-like apatite with the titania, as a result of repeating research wholeheartedly for 
the purpose of developing the new titania product which makes it possible to fix a 
titanium dioxide in view of the above-mentioned conventional technique where 
sufficient surface area is secured. Namely, since a titanium dioxide is fixed in view of 
the background mentioned above where sufficient surface area is secured, this 
invention aims at offering an effective hexagon-head cross-section titania tube. 
Moreover, this invention aims at offering the approach of manufacturing the 
above-mentioned hexagon-head cross-section titania tube. 
[00041 

[Means for Solving the Problem] This invention for attaining the above-mentioned 
purpose consists of the following technical means. 

(1) The hexagon-head cross-section titania tube characterized by being the compost 
which removed and compounded the apatite part after hydrolyzing titanium content 
calcium phosphate, or hydrolyzing calcium phosphate under titanium existence and 
coating the front face of a hexagonal prism-like apatite with a titania. 

(2) A hexagon-head cross-section titania tube given in the above (l) whose titania is 
anatase, a rutile and one sort chosen since amorphous, or its mixture. 

(3) A hexagon-head cross-section titania tube given in the record of war (l) whose 
apatite is one sort chosen from hydroxyapatite, a carbonic acid apatite, a fluorine 
apatite, and a chlorine apatite, or its mixture. 

(4) It is the approach of manufacturing the hexagon-head cross-section titania tube of a 
publication to the above (l). The following process; The process which compounds the 
titania covering apatite which coated the front face of a hexagonal prism-hke apatite 
with the titania by hydrolyzing titanium content calcium phosphate or hydrolyzing 
calcium phosphate under titanium existence, the process which is immersed in an acid 
solution in the obtained titania covering apatite, and removes an apatite part -- since •- 
the manufacture approach of the hexagon-head cross-section titania tube characterized 
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by becoming. 
[0005] 

[Embodiment of the Invention] Next, this invention is further explained to a detail. 
After this invention produces a titania covering apatite by coating the front face of a 
hexagonal prism hke apatite with a titania, it is characterized by removing an apatite 
part and compounding a hexagon-head cross-section titania tube, the titania covering 
apatite by which coating was carried out by the titania hydrolyzes titanium content 
calcium phosphate - or it is compoundable by hydrolyzing calcium phosphate under 
titanium existence. Titanium content calcivim phosphate is obtained by carrying out 
the temperature up of what was added until the calcium phosphate of a request of a 
calcium carbonate was saturated to the phosphoric-acid solution containing titanium to 
40-100 degrees C suitably. In this case, as a phosphoric acid solution, the solution of 0.1 
- 30 molA is suitable. Moreover, as a calcium carbonate, purity is suitable for 50% or 
more of calcium carbonate, and a calcium chloride, a calcium fluoride, and calcium 
phosphate can be used instead of being a calcium carbonate. 

[0006] As for the titanium concentration and phosphoric acid concentration containing 
titanium of a phosphoric acid solution, it is desirable that they are 0.01 - 5 mol/1 and 
0.1-30 mol/1, respectively. As titanium, it is appropriate that purily uses powder with 
a particle size of 10- 1000 micrometers or a titanium chloride at 50% or more. 
Hydrolysis is proof-pressure well-closed containers, such as for example, a mho rhe 
mold bomb, and is performed by heating these at 100-280 degrees C for 3 hours or more. 
The size of the titania covering apatite obtained is proportional to the time amount of 
hydrolysis. During hydrolysis, the proof-pressure well-closed container may be put, or 
may be rotated. Although the self-form of an apatite is tabular [ one tabular include 
angle is 120 degrees / the shape of a hexagonal prism and the hexagon-head tabular ], 
an apatite shows a hexagonal prism hke self-form, when compounded by the 
hydrothermal method. In this invention, since the apatite is compounded under 
100-280-degree C hydrothermal conditions, the apatite obtained becomes hexagonal 
prism-like. By the above-mentioned approach, the titania covering apatite which coated 
the front face of a hexagonal prism hke apatite with the titania is obtained. 
[0007] The titania covering apatite obtained by this invention can have the c-axis lay 
length of 0.05-2000 micrometers, and the diameter of 0.01-200 micrometers by choosing 
synthetic conditions suitably. Next, as an approach of removing an apatite part, the 
approach of dissolving an apatite part with the hydrochloric acid of 1 convention is 
illustrated suitably. At this time, since a titania part is excellent in acid resistance, it 
melts and remains, and a hexagon-head cross-section titania tube with the hexagonal 
prism-like apatite before the dissolution and an isomorphism-like cavity is obtained. 
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That is, a titania tube with a die length [ of 0.05-2000 micrometers ] and a diameter of 
0.01-200 micrometers can be obtained by melting the apatite of the apatite covered 
with the titania with the solution of acids, such as a hydrochloric acid. Crystal form of 
a titania can also be made into a rutile anatase or by heat-treating this at 600* 1300 
degrees C, although it is amorphous. By such approach, a hexagon head cross-section 
titania tube is compoundable. Since it is easy to carry out orientation of the obtained 
hexagon head cross- section titania tube since one include angle has the shape of a 
hexagonal prism which is 120 degrees, and it can secxire the path for matter 
transportation in the direction of orientation, when this is fixed, it can expect the 
structure of the shape of a honeycomb which was compatible in the mitigation of 
resistance and the reservation of surface area accompanying matter transportation. 
[0008] 

[Example] Next, although this invention is concretely explained based on an example, 
the following examples do not show the suitable example of this invention, and this 
invention is not limited at all by these examples. 

The titanium powder of 11. 7g of examples is added in 1000ml of phosphoric acid water 
solutions of 5 molA, and it is 1. It dissolved heating at 40 degrees C with a week water 
bath, and the titanium content phosphoric acid was prepared. The titanium 
concentration of this titanium content phosphoric acid was 0.035 molA, Titanium 
content calcium hydrogenphosphate was deposited by adding 85g of super high grade 
calcium carbonates by 0.5 g/min, preparing the titanium content calcium 
hydrogenphosphate saturated solution, and carrying out a temperature up by 1.5 
degrees C / min to 100 degrees C into this titanium content phosphoric acid. The 
depositing titanium content calcium hydrogenphosphate was collected, after making it 
quick the ** exception by suction filtration and making it dry at 110 degrees C one 
whole day and night. The titanium content calcium hydrogenphosphate compounded by 
this approach was plate crystal, and the titanium content was 1.6wt(s)%. One 
compoundg of titanium content calcium hydrogenphosphate and 60 compoundml of 
ultrapure water were enclosed with the decomposition container made from stainless 
steel with the contents machine made from Teflon (trademark) with a capacity of 
100ml, and was heated for three weeks at 250 degrees C with the rotating type electric 
furnace ( drawing 1 ). The decomposition container was quenched to about 100 degrees 
C after hydrolysis termination, and suction filtration washed contents the furnace 
exception quickly. By such technique, the apatite needle crystal covered with the 
titania was obtained. It is the apatite covered with the obtained titania 1 It was 
immersed in the regular hydrochloric acid for 3 minutes, the apatite part was dissolved, 
and the hexagon-head cross-section titania tube was obtained. 
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[0009] With 60ml of ultrapure water, Ig of example 2 calcium hydrogenphosphate and 
3ml (100 ppm) of titanium standard solutions were enclosed with the decomposition 
container made from stainless steel witOi the contents machine made from Teflon with 
a capacity of 100ml, and they were heated for three weeks at 250 degrees C with the 
rotating type electric furnace ( drawing 2 R> 2). The decomposition container was 
quenched to about 100 degrees C after hydrolysis termination, and suction filtration 
washed contents the furnace exception quickly. By such technique, the apatite needle 
crystal covered with the titania was obtained. It is the apatite covered with the 
obtained titania 1 It was immersed in the regular hydrochloric acid for 3 minutes, the 
apatite part was dissolved, and the hexagon-head cross- section titania tube was 
obtained. 



[Effect of the Invention] As explained in full detail above, this invention is a thing 
concerning a hexagonal prism like titania tube and its manufacture approach. By this 
invention l) the hexagon head cross-section titania tube of 2 this invention which can 
manufacture a hexagon head cross-section titania tube efficiently The hexagon head 
cross-section titania tube which can be used suitable for production of a titania fixed 
object with big surface area and which was obtained by the approach of 3 this invention 
Since a channel for carrying out orientation to convey the contaminant which is easy 
and serves as a candidate for decomposition into ** and a titania fixed object can be 
designed, The effectiveness of ** is done so that it not only can use the hexagon head 
cross-section titania tube of 4 this invention which can disassemble a contaminant 
efficientiy in various fields of enviromnental purification, such as water treatment, and 
deordorization, air pollution purification, but it can use it suitably as a colimin filler 
etc. 

[Brief Description of the Drawings] - 

[Drawing l] It is the explanatory view showing the rotating type electric furnace and 
the decomposition container made from stainless steel with the contents machine made 
from Teflon which were used in the example 1 of this invention in order to hydrolyze 
titanium content calcium hydrogenphosphate. 

[Drawing 2] It is the explanatory view showing the rotating type electric furnace and 
the decomposition container made from stainless steel with the contents machine made 
from Teflon which were used in the example 2 of this invention in order to hydrolyze 
titanium and calcium hydrogenphosphate. 
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